Phenolic compounds are contained in wastewater of many industries; they are important components of the natural circulation of organic matter, and, at the same time, one of the most common harmful agents toxic to phytoplankton, the basis of aquatic ecosys tems. It becomes necessary to study effects of this type of pollution on functional performance of phy toplankton. The constant growth of requirements for pollutants regulation causes the search of highly sensi tive responses of biological systems to contamination at the cellular and subcellular levels, as well as the need to determine their mechanisms [1, 2] .
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The paper makes up for the lack of information on effects of pyrocatechol on functional status of a devel oping culture of chlorococcales algae Scenedesmus quadricauda assessed by growth and photosynthetic characteristics associated with the efficiency of the pri mary reactions of photosynthesis at a photosystem II.
MATERIALS AND METHODS
In experiments, we used an axenic enrichment cul ture of an alga Scenedesmus quadricauda Breb. DMMSU S2 from the collection of the Department of Microbiology, Moscow State University. The cultiva tion was performed on a Beneke medium using stan dard methods, and cells were counted by the direct method in a Goryaev chamber.
Pyrocatechol were added to the experimental ves sels as aqueous solutions. Its amount in suspensions was determined by the spectrophotometric method [3] . Concentrations of pyrocatechol (1.1 and 55 mg/L) were adjusted in preliminary experiments so that their effect was statistically significant, but that it did not lead to death of a culture.
The photoinduced oxygen excretion rate was determined using the closed type membrane elec trode [4] in a thermostated enclosure with a volume of 1 mL.
Intensity of delayed fluorescence of an algal sus pension was measured using a cylindrical phosphoro scope with the time between excitation and emission of 1.2 ms [5, 6] .
RESULTS
Pyrocatechol (ortodihydroxybenzene), along with hydroquinone and resorcin, is a phenolic compound typical for polluted wastewater. It is notable for chem ical lability and the potential to autooxidation or oxi dation by plant oxidases, thus being a part of transfor mation scheme of phenolic compounds: benzol-phe nol-pyrocatechol-o benzoquinone-oxidative con densation products [3] .
Analysis of number of cells of S. quadricauda in the presence of pyrocatechol ( Fig. 1) showed that the toxic effect has phases. A phase of growth inhibition of the experimental population was followed by a recov ery phase or even stimulation. Pyrocatechol is partic ularly effective for 2-3 days; concentration increase to 55 mg/L leads to a lengthening of a lag phase and growth inhibition throughout the experiment.
Development stages of toxic effects correspond to a process of dephenolation of a culture medium. The loss of pyrocatechol from a cell suspension (Fig. 1) can be explained by autooxidation and biochemical degra dation caused by activity of phenol oxidases and per oxidases and, possibly, microsomal activity [3, 7] .
The photoinduced oxygen excretion rate reflects the rate of electron transfer across an electron trans port chain from H 2 O to CO 2 . It depends on both the light and dark reactions of photosynthesis.
Under the influence of pyrocatechol in the first 2 to 3 days, a stimulation of oxygen excretion rate was observed (Fig. 2) . Perhaps, this effect is caused by pyrocatechol or quinone products of its oxidation accepting electrons from an electron transport chain, obviously, at the level of a photosystem II. Failures of electron transport reactions at the level of acceptor Q A and A B are accompanied by stimulation of oxygen release, which is ascertained to quinone analogs of complex phenolic compounds [8] . Therefore, this effect can probably be caused by pyrocatechol, rapidly oxidized in contact with algae to o benzoquinone by phenol oxidases localized in cytoplasm [9] . Further more, it was previously shown that phenolic com pounds with o hydroxyl are reactive intermediates and may accept electrons from an electron transport chain after a photosystem II. Reduced cytochrome c can serve as an electron donor for them [10] . These data indicate that pyrocatechol violates functioning of an electron transport chain and photoreduction of NADP+.
The ability of phenolic compounds to uncouple oxidative phosphorylation has led to their use as herbi cides-inhibitory uncouplers-capable of acting as uncouplers in low concentrations and as inhibitors of a photosynthetic electron transfer in high concentra tions [11, 12] .
In our experiments, the higher, compared to the control, rate of oxygen excretion persisted in the pres ence of pyrocatechol during 9-10 days, and then decreased to a level lower than the control, which gen erally corresponds to its elimination from the medium.
The activity of a photosystem II is closely related to a millisecond delayed fluorescence of chlorophyll, whose intensity reflects intactness of reaction centers of a photosystem II. Intensity of the stationary level of delayed fluorescence has been successfully used in bio logical testing and diagnostics of a photosynthetic apparatus of microalgae cells under the influence of pollution [6, 15] .
Addition of pyrocatechol to the culture of S. quad ricauda resulted in decreased intensity of delayed flu orescence of algal cells (Fig. 3) .
Reduced activity of a photosystem II, which is determined by a suppression of the rate of electron transfer and energization of a photosynthetic mem brane, corresponds to the amount of the added toxin. This indicates a deterioration of a photosynthetic apparatus of the cell, which leads to lower potential production of algae.
Delayed fluorescence of chlorophyll is a compli cated function of the rate of electron transfer and energization of quantasome membranes. This makes an unambiguous interpretation of the experiment results difficult, but allows us to define the intactness of a photosynthetic apparatus of algae cells. Taking into account the stimulation of the oxygen release rate under the influence of pyrocatechol compared with the control, we can assume that the decrease in delayed fluorescence intensity is due to a lower degree of energization of quantasome membranes, and, after 10 days, to the suppression of electron transport. This is a manifestation of a photosynthetic apparatus intactness violation of cells, which leads to a reduction of production capacity of algae.
The experiments showed that the effects of pyro catechol start immediately after it is added to a culture medium, which affects the rate of light induced oxy gen release and intensity of a stationary level of delayed fluorescence of chlorophyll.
We can assume that, in the concentrations we used, pyrocatechol acts in 1-10 days of development of S. quadricauda, inhibiting energization of photosyn thetic membranes, which leads to disruption of phos 
